In an 8 year prospective study (1977)(1978)(1979)(1980)(1981)(1982)(1983)(1984)(1985) on breast cancer, blood was taken from 5,086 women resident in Guernsey, and the serum stored at -20°C. During With the availability of a series of some 5,000 serum samples from a new prospective breast cancer study on women resident on the island of Guernsey, it seemed appropriate to re-investigate the problem using a newly developed high performance liquid chromatography (HPLC) method which included butylated hydroxytoluene (BHT) as an antioxidant (Russell et al., 1986) . In addition, serum retinol binding protein (RPB), which is a good indicator of nutritional status (Gofferje, 1978; Tyler et al., 1984) Serum retinol and a-tocopherol were measured by HPLC (Russell et al., 1986) . Several workers (Chow et al., 1983; Driskell et al., 1985) have shown that the addition of antioxidant at the extraction stage of the analysis prevents the loss of vitamin A, even in frozen stored serum samples. We have also found that with the addition of BHT, both vitamins A and E are stable, in that there is no significant correlation between time in storage and titre (Russell et al., 1986) .
A number of prospective studies have shown a significant negative correlation between serum vitamin A (retinol) concentrations and risk of cancer, in particular, that of the lung and stomach (Wald et al., 1980; Kark et al., 1981; Stahelin et al., 1982) . It was later found that the association was due to early cancer lowering vitamin A levels (Wald et al., 1986) . found no relationship between plasma vitamin A concentrations and subsequent development of breast cancer, but fl-carotene values showed a tendency to be lower than in the normal controls and there was a significant inverse relationship between the vitamin E (a-tocopherol) concentration and risk. In contrast, no association was reported between serum retinol, f-carotene or vitamin E concentrations and risk of cancer, including that of the breast and lung in a prospective study by Willet et al. (1984) but Menkes and her colleagues (1986) did find an association between low levels of vitamin E and the risk of lung cancer.
With the availability of a series of some 5,000 serum samples from a new prospective breast cancer study on women resident on the island of Guernsey, it seemed appropriate to re-investigate the problem using a newly developed high performance liquid chromatography (HPLC) method which included butylated hydroxytoluene (BHT) as an antioxidant (Russell et al., 1986) . In addition, serum retinol binding protein (RPB), which is a good indicator of nutritional status (Gofferje, 1978; Tyler et al., 1984) Serum retinol and a-tocopherol were measured by HPLC (Russell et al., 1986) . Several workers (Chow et al., 1983; Driskell et al., 1985) have shown that the addition of antioxidant at the extraction stage of the analysis prevents the loss of vitamin A, even in frozen stored serum samples. We have also found that with the addition of BHT, both vitamins A and E are stable, in that there is no significant correlation between time in storage and titre (Russell et al., 1986) .
The RBP was assayed by the Behring LC-Partigen Immunodiffusion Plate method from Hoechst Pharmaceuticals Ltd., Hounslow, UK. After addition of the serum to each well on the assay plates, they were left for 48 h at room temperature before measurement of the diffusion area.
Results
The statistical analyses of the results were by the two-tailed Student's t test and also by use of a non-parametric ranking test on a case-control basis (Cuzick, 1985) . There were no significant differences between the plasma concentrations of vitamin A, RBP and vitamin concentrations on age in the pre-cancer cases were very similar to those of the controls. An excellent correlation was found between the serum vitamin A and RBP concentration in both the pre-cancer cases and the controls (r=0.91, P<0.0001), and this is in accordance with the findings of other workers (Smith & Goodman, 1976; Vahlquist et al., 1978; Goodman, 1984 (Saffiotti et al., 1967; Cone & Nettesheim, 1973 : Genta et al., 1974 . However the maioritv of breast malignancies are adenocarcinomas in contrast to squamous and oat-cell lesions of the lung and this may explain the absence of any relationship with the retinoid environment. found low vitamin E values in the precancer cases whereas we did not, a surprising result because our subjects were drawn from the same population. It appears that the earlier results of Wald may have been due to serum samples from the cancer cases having been frozen and thawed more often than those from the controls (see Wald et al., 1988) . In the present experiment all frozen samples were intact and discarded after analysis.
Our study only includes 30 pre-cancer cases so that Age Figure 2 As for Figure 1 ; Pre-cancer ca r=0.48, P<0.001, df=28); controls (y=2 P<0.001, df= 286). (Cuzick, 24.9+0.42x, r=0.36, 1985) is specially designed for statistical analysis in prospective studies where the number of cases is often limited, and controls are relatively plentiful. Up to 10 controls were used for comparison against each pre-cancer case in this particular study. The increase in serum vitamin A concentrations with advancing age is an interesting finding. Although RBP and retinol normally circulate in the plasma at a 1:1 ratio, the turnover rate of the former is double that of vitamin A (Goodman, 1984) . It is therefore possible that there is a reduction of RBP clearance in older women. Circulating --Controls RBP and vitamin A are influenced by natural and synthetic Pre-cancers oestrogens which cause stimulation of hepatic RBP synthesis (Laurence & Sobel, 1953; Underwood, 1984) (Meyskens et al., 1984) . It is possible that blood levels of vitamin E may not be physiologically relevant since tissue fat is a major storage site (Kayden, 1983) . The report that vitamin E is effective in the treatment of breast Lge, (and the 95% dysplasia (London et al., 1981) although not confirmed ols. It is interesting (Ernster et al., 1985) , 
